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(i) providing said aqueous solvent in an amount resulting in 
complete hydrolysis and providing iaid acid in an amount maintaining a hydrolyzed 
precursor and avoiding gelation oj precipitation; and 

(ii) prodding said surfactant and said silica precursor in a mole ratio 
that is above a lower mole ratio that produces a non-porous silica phase and below an upper 
mole ratio that produces a lairnellar phase. 

2. The method as recited in claim 1, wherein said lower mole ratio is about 0.05. 

3. The method as recited in claim 1, wherein s4id upper mole ratio is about 0.3. 

4. The method as recited in claim 1, wherein said acid is added in an amount 
^ resulting in a pH of said silica precursor solution of fifom about 1 to about 4. 

I 1^ 5. The method as recited in claim 4, whe/ein said pH is about 2. 

6. The method as recited in claim 1 , wherein the step of forming includes diluting 
with an alcohol. 

7. The method as recited in claim 6,Avherein said alcohol is ethanol. 

8. The method as recited in claim A, wherein said aqueous solvent, said acid, and 
said surfactant are premixed before combinmg with said silica precursor, 

9. The method as recited in claim 1, wherein said mesoporous material is in a 
geometric fomi selected from the group consisting of fiber, powder, and film. 

10. The method as recited iniclaim 1, wherein said forming is spin-casting. 



1 1 . The method as recited iti claim 1 , wherein said forming is spraying. 
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12. The method as recited in claim 1, further comprising adding a pre-polymer or a 
polymer to said silica precursor solution making a piiuitous mixture. 

13. The method as recited in claim 1, wherein said forming is drawing. 

14. The method as recited in claim 1, wnerein said forming is squeegeeing. 

15. The method as recited in claim Ufurther comprising the step of adding a 
metal compound to the silica precursor solutioni 

16. The method as recited in claim/l5, wherein said metal compound is selected 
from the group consisting of metal halide, m^al nitrate^ and combinations thereof 

17. The method as recited in claim 16, wherein said metal haJide is a metal 
chloride. / 

18. The method as recited in claim 16^ wherein said metal is selected from the 
group of aluminiun, iron and combinations thereof 

19. The method as recited in claim 1, wherein said silica precursor is an alkoxide 
silica precursor or a tetrachlorosilane. / 

20. The method as recited in claim 1* wherein said aqueous solvent amount is 
characterized by a ratio of said aqueous solvent to said silica precursor of about 7. 

2 1 . The method as recited in claim 1 , wherein said acid amount is characterized by 
a ratio of said acid to said silica prepursor of about 0. 1 . 

22. The method as recited in claim 1, fiirther comprising adding a swelling agent 
to the silica precursor solution. / 

23. The method as recited in claim 22, wherein said swelling agent is 1,3,5- 
trimethylbenzene. / 
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24. The method as recited in claim 1, fiaithe/ comprising the step of calcining the 
mesoporous material* 

25. A method of making a mesoporous sifica film, comprising the steps of 

(a) combining a silica precursor with an aqueous solvent, an acid and a 
surfactant having an ammonium cation into a silica/precursor solution, 

(b) templating the silica precursor with the surfactant and obtaining the 
mesoporous material from the templated silica precursor, 

(c) forming said silica precursor/into a preform; and 

(d) rapidly evaporating said aqueous solvent from said preform for obtaining 
the mesoporous material, wherein the improvement comprises: 

(i) said silica precursor is tetraethoxysilane; 

(ii) providing said aqueous solvent in a superstoichiometric amount 
and providing said acid in an amount maintaining a hydro lyzed precursor and avoiding 
gelation or precipitation; 

(iii) providing said siirfactant and said silica precursor in a mole ratio 
that is above a lower mole ratio that produces a non-porous silica phase and below and upper 
mole ratio that produces a lamellar phase; and 

(iv) said forming includes diluting with an alcohol. 

26. The method as recited in claim 26, further comprising adding a pre-polymer or 
a polymer to said silica precursor solution making a pituitous mixture. 

27- The method as recited pi claim 26, wherein said rapidly evaporating is by 
spin-casting. 



Cancel claims 28-39, without prejud: 



P 40. (Twice 

/ tf^thod comprising the i 



ided)/ A method of making a mesoporous film on a substrate, the 
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(a) combining a silica precursor with an aqueous solvent, an acid catalyst and a 
cationic siufactant into a precursor solution; 

(b) dispensing said precuffior solution onto the substrate; 

(c) fonning a film by evaporation of the solvent in less than approximately 5 minutes; 

and 

(d) heating the film on/he substrate to a temperature sufficient to decompose the 
surfactant, thereby producing/a mfiSo^eFOHS flhu Oil ihc subsl/alc. 



41 . The method of claim 40 wherein the pre^rsor solution is a silica precursor 
solution and wherein the surfactant and the silica preqju-sor solution are in a m{>le ratio that is 
above a lower mole ratio that produces a non-mesoyorous silica phase and be|ow an upper 
mole ratio that produces a lamellar phase. 



Cancel claims 42-57, without preju^ce. 

5. (Twice amended) A process to forrrf raesostructured films, comprising; 
(^) preparing a precursor sol containing a soluble source of a sijiica-based metal 
^oxide, an aqueous solvent, surfactant and acid catalyst; and 

(b) depositing the precursor sol on a substrate wherein evaporkion of solvent axid 
water in less than 5 minutes causes the formation of said mesostructured/films on the 
substrate surface. 




the^i 



59. (Amended) The proces* of claim 58 wherein the^queo\is and the catalyst are 
provided in amoxmts that maintain a hydrolyzed precursor sol while avoiding gelation or 
precipitation. 



60. (Amended) The DTocess of claim 58 wherein the soluble source of silica is an 
alkoxide and wherein the surfactant and the soluble source of silica are in a mole ratio that is 
above a lower mole ratio that produces a non-porous siUca phase ^d below an upper mole 
ratio that produces a lamellar phase. 

Cancel claims 61-68, without prejudice. 
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69. (Amended2,,3?l^process of claim 58, wherejin the surfactant includes a 
ationic surfactant^ 

70. (Amended) process of claim 5^/ further comprising the step of calcining 
said film at approximatel]^50°C. 

7L (Amended) The process of cl^im 58, wherein the precursor sol is deposited on 
a substrate by spin coatmg. 

Cancel claiams 72-77, without prejudice. 



(New) The process of/claim SSywherein said soluble source is an alkoxide 



79. (New) A process to fomi a mesoporous structure, comprising: 

(a) preparing a precursor sol containing a soluble source of a silicon or silicon-aluminum 
oxide, an alcohol and water soQvent, surfadtant, and acid catalyst, wherein said solvent is 
provided in an amount resulting in complete hydrolysis and said acid is in an amount to 
maintain a hydrolyzed precursor and to a^oid gelation or precipitation in said precursor sol; 

(b) fomiing the precu/sor sol into aypreforai; 

(c) evaporating saidysolvent from pe preform at a rate that forms a mesostructured 
material; and 

(d) calcining the n&esostructuredibiatenal to form a mesoporous structure. 

80. (Ne^) The process of claim 79, wherein sain precursor sol contains alcohol 
which is a byproduct of hydrolysis, and said mesoporoua/structure is a film. 

81 . /(New) The process of claim 79, wheifein said preform is a droplet, said 
alcohol is a b'ypfroduct of hydrolysis, and said sol is spray dried to form a powder. 
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drying is preformed in less than 



82. 

5 minutes. 



83. (New) The process of clain/79, wherein said precursor sol contains dilutant 
^ohol, and wherein the mesostru( ture is a fihn. 



84. (New) A process to form a mesopoi^ous structure, comprising: 

(a) preparing a precursor sol containufg a soluble source of a silicon or silicon- 
aluminum oxide, an alcohol and water solveii)if surfactant, and acid catalyst, wherein said 
solvent is provided in an amount resulting in complete hydrolysis and said acid is in amount 
to maintain a hydrolyzed precursor and tp avoid gelation or precipitation in said precursor 
sol: 

(b) forming the precurso/ sol into a preform; 

(c) evaporating said solvent from the preform at a rate that forms a 
mesostructured material, wherdn said mesostructured material contains surfactant and a 
silicate or aluminosilicate nejwork; and 

(d) calcining th4 mesostructured material to form a mesoporous structure. 

(Nev/VA process to form a mesostructure, comprising: 

(a) pre{mring a precursor sol containing a soluble source of a silica-based metal 
water and alcohol solvent, surfacnmt and a catalyst; and 

(b) ^ evaporating said solvent in Ites than approximately S,rtfmutes to cause the 
formation of a mesostructtire, wherein said me$pstructure cont^iM surfactant and a silicate 
network. 




86, (New) The process of claim 79-;^erein the said precursor so) contains 
alcohol which is a byproduct of hydrolysis^/dnd wherein said mesostructure is a film. 

87. (New) The process^ claim 79, wherein said preform is a droplet, wherein 
said alcohol is a byproduct of h^^rolysis, and wherein said precursor sol is spray dried. 
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88. (New) The process oppWim 79, wherein said )&vaporating is performed in less 
than 5 minutes. 



89. (New)/nie process cjfclaim 79, wherein tjie surfactant includes a cationic 
surfactant and polvethelene oxidey 

0. (New) The process of claitn\79, where/n said soluble source of a silicon or 
-aluminum oxide includes an alkoxidet precur^r. 

1 , (New) A process to form a mesostfuctiu-e, comprising: 

ntaini:9g a soluble source of silica, a water and 

d_ 





mesostructure, 



solvent ip4ess/han 5 minutes to cause the formation of a 



92* (New) TheVprocess of clair^ 91, wherein said solvent is evaporated in less 
approximately 1 minu^ 

/ 

93. (New) The process of (jlaim 91, wherein said solvent is evaporated in less 
than approximately 10 secondsi 



94. (New) The process of claim 91 
dilutant alcohol and alcohol whic^is a byproduct 
fihn. 



/I, 




precursor sol contains both 
and said mesostructure is a 



-95-: ( New) ' "Tl ^ iu p fQfeeag-of claim 91, wherein sai^refomi is a droplet, said 

alcohol is a byproduct of hydrolysis, and said sol is spra 



96- (rfew) Th^process of claim 91'^wherein the mespstructure is silicon- 
oxide or siiicon-aluminuih oxide. >^ \n 



iron 
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97. (New) ThegFOC 
polyethelene oxide. 



99. (New) A process to foi 
a) preparing a precursor 
water, alcohol, a cationic surfactant. 




, wherein the surfactant comprises CTAC and 



98. (New) The process of claJin 91, wherein/the surfactant is cationic. 




mesostn^cTured films, comprising; 
containing a soluble source of silicon-metal oxide, 
acid catalyst, wherein the surfactant concentration is 
less than the critical micelle concentration; and 

b) depositing the precjarsoif sol on a substrate wherein evaporation of alcohol and 
water causes the formation of said mesostructured films on the substrate surface. 



1 00. (New) The process of claim 99 wherein said film is used as a low dielectric 
constant interlayer or coating J 



101 . (New) The prdcess of ilaim 99 wherein said film is used for energy storage, 
catalysis, thermal barriers, or enviro; mental remediation. 



102. (New) T^^e process 
aluminum oxide. 



c f claim 99 wherein said silicon-metal oxide is silicon- 



103, (New)/The process )f claim 99, wherein the sol is aged prior to film 



deposition to affect a change pf the 

104. (NeL) Thep 
hour prior to filin/depositii 

105, (Jsfew) Thi; 
mesostructured film on thp s^bstrafle 
fihn 
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99, fiirther comprising a step of calcining said 
surface at approximately 450°C to form a mesoporous 
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106. (New) The procdss of claim 99 wherein said film exhibits an index of 
refraction of between approximately 1.14 and approximately 1.44. 

107. (New) The process of claim 99 wherein the precursor sol is deposited on a 
substrate by drawing, squeeg^ing* spraying or spin-coating. 



ICS. (New) TMe fordcek^f claim 99 wherein said mesostructured films are 
identified by hexagonal jippj^aks diffraction patterns in the two theta range of 
approximately 2°-5.5^. 

109. (New) The processVf claim 40, wherein the film exhibits an index of refraction 
of Vetween approximately 1.14 ancKapproximately 1.44, 




110- (New) The process of cjjaim 58, wherein the films exhibit an index of refraction 
of between approximately L14 and approximately L44. 



111. (New) The process of claim 79, wherein the mesoporous structure is a film and 
wherein the film exhibits an index of refraction of between approximately 1.14 and 
approximately 1.44. 

1 12. (New) The process of claim 8?5, wherein the mesoporous structure is a film, and 
wherein the film exhibits an index of refractilpn of between approximately 1.14 and 
approximately 1.44. 

U3, (New) The process of claim 86, w^ierein the mesostmcture is a film, and 
wherein the film exhibits an index of refraction 0(f between approximately 1.14 and 
approximately 1 .44. 

1 14. (New) The process of claim 92, wherein the mesostructure is a film^ and 
wherein the film exhibits an index of refraction of between approximately 1.14 and 
approximately 1 .44. 
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115. (New) The pcocess of claim 99, wherein the films exhibit an index of refraction 
of between approximately 1M4 and approximately 1.44. 
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